MLCK and ROCK mutualism in endothelial barrier dysfunction.
Myosin activation contributes to the contractile forces that induce disturbances in the vascular endothelial integrity and promote protein-rich edema of the underlying tissues. Myosin light chain kinase (MLCK) and Rho-associated protein kinase (ROCK) have been reported to phosphorylate myosin regulatory light chains (RLC) for myosin activation. However, the relative contribution and roles of these kinases are debatable and not understood in very detail. In this study, using a combinational inhibitory analysis of MLCK, ROCK, and their antagonist, myosin light chain phosphatase (MLCP), we show that the MLCK-dependent RLC mono-(Ser19)phosphorylation (P-RLC) is sufficient to induce the FITC-dextran hyperpermeability in EA.hy926 endothelial cells (EC) in response to thrombin. However, MLCK relies on the ROCK assistance that attenuates MLCP activity. On the other hand, MLCK supplies P-RLC myosin as an intermediate substrate to ROCK thus adding to a faster accumulation of di-(Thr18/Ser19)phosphorylated RLC (PP-RLC) by the latter kinase. ROCK also produces P-RLC but is solely responsible for the thrombin-induced PP-RLC generation in EA.hy926 EC and other cell types. Still, as a direct myosin activator, ROCK contributes less to endothelial hyperpermeability than MLCK. Our findings are consistent with a concerted complementary mutual interplay between ROCK and MLCK to activate endothelial myosin and elicit the thrombin-mediated EC barrier dysfunction.